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DESCRIPTION

Potentiometry is a measurement technique wused to
determine the concentration of an ion in a solution by
measuring the potential difference (voltage) between two
electrodes. This technique is widely used in various fields,
including  analytical ~ chemistry,  biochemistry,  and
environmental science.

The basic principle of potentiometry is based on the fact
that the potential difference between two electrodes is
proportional to the concentration of the ion being
measured. The two electrodes used in this technique are a
reference electrode and a measuring electrode. The
reference electrode is typically a half-cell with a known
potential, while the measuring electrode is a metal or an ion-
selective electrode that responds selectively to the ion being
measured.

The measurement process involves placing both electrodes
in the solution being analyzed, and then measuring the
potential difference between the two electrodes using a high-
impedance voltmeter. The potential difference is usually
expressed in millivolts (mV) and is proportional to the
logarithm of the concentration of the ion being measured.
The relationship between the potential difference and the
concentration of the ion is given by the Nernst equation:

E = EO + (RT/nF) In [ion]

where E is the measured potential difference, EQ is the
standard potential of the reference electrode, R is the gas
constant, T is the temperature, n is the number of electrons
involved in the ion transfer reaction, F is the Faraday
constant, and [ion] is the concentration of the ion being
measured.

One of the advantages of potentiometry is its high sensitivity

and selectivity. The ion-selective electrode used in this
technique can respond selectively to the ion being
measured, which minimizes interference from other ions in
the solution. The sensitivity of the measurement can also be
increased by using a concentration cell, which amplifies the
potential difference between the two electrodes.

Potentiometry is widely used in analytical chemistry for the
determination of various ions in a solution, including pH,
chloride, fluoride, potassium, sodium, and calcium ions. In
clinical ~ chemistry, potentiometry is used for the
measurement of electrolytes, such as sodium, potassium,
and chloride, in blood serum and urine samples. This
technique is also used in environmental science for the
monitoring of water quality and the detection of pollutants.

One of the limitations of potentiometry is its dependence
on the temperature and pH of the solution being measured.
The Nernst equation assumes that the temperature and pH
of the solution are constant, which may not always be the
case in practical applications. The accuracy of the
measurement can also be affected by the condition of the
electrodes, which may become contaminated or degraded
over time.

In summary, potentiometry is a versatile and widely used
measurement technique that offers high sensitivity and
selectivity for the determination of various ions in a
solution. This technique is based on the measurement of
the potential difference between two electrodes, and the
relationship between the potential difference and the
concentration of the ion being measured is given by the
Nernst equation. Potentiometry has many applications in
analytical chemistry, biochemistry, and environmental
science, but its accuracy can be affected by the temperature,
pH, and condition of the electrodes.
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